Abstract
Introduction and Background
which approximate confidence intervals for all estimated kinetic parameters can efficiently be 137 derived.
138

Benchmarking K-FIT against Ensemble Modeling
139
The computational performance of the K-FIT algorithm was first compared against solution with 140 a genetic algorithm (GA) operating on a population of models constructed using the Ensemble 
154
Kinetic parameters were estimated in 9 minutes, 30 minutes, and 4 hours for the three models, 155 respectively, using K-FIT. In contrast, GA required 60 hours, 726 hours, and 4,278 hours, 156 respectively, to parameterize the same three models. Computational speed-up increased from steady-state flux evaluation using the SSF-Evaluator step and the fact that K-FIT traverses the 160 variable space in a highly economical manner (i.e., Newton steps) requiring fewer than 500 161 steady-state flux evaluations to identify the optimal solution. In contrast, the GA approach relies 162 on iterative recombination of kinetic parameter vectors and required as many as 20,000 steady-163 state flux evaluations before finding the same solution (Khodayari et al., 2014) pathway generated the required ribose-5-phosphate for nucleotide biosynthesis.
232
Of all the mutants, Δpgi involved the most significant flux rerouting relative to WT. Glucose Table ST20 ). k-ecoli307 captured that non-competitive inhibition of and therefore, adversely impacts the prediction fidelity of both kinetic models. 
